The free radical scavenging activities of puerarin towards nitrogen dioxide radicals , nitric oxide radicals (NO Free radical theory of biology and medicine suggests that free radicals are involved in the happening of many chronic diseases including cancers and cardiovascular diseases, and natural antioxidants play positive effect in the prevention of such diseases [1] . This theory leads to much interest in the free radical scavenging activities of the pharmacologically active components in herbal medicines.
Free radical theory of biology and medicine suggests that free radicals are involved in the happening of many chronic diseases including cancers and cardiovascular diseases, and natural antioxidants play positive effect in the prevention of such diseases [1] . This theory leads to much interest in the free radical scavenging activities of the pharmacologically active components in herbal medicines.
Puerarin ( fig. 1 ), a compound of isoflavone, is isolated from Chinese herbal medicine radix puerariae. Isoflavones are found in many herbal medicines as pharmacologically active constituents. They play multiple biological activities including estrogenic, vasodilatory, and anticarcinogenic effects [2] . Recent studies [3] [4] [5] [6] show that puerarin is the main bioactive components in radix puerariae, responsible for improvement of cerebral circulation, decreasement of blood viscosity， platelet aggregation and oxidized low density lipid-protein (LDL) level . The biological roles that puerarin can play are hypothesized to be related to its free radical scavenging activities [7] , but no enough evidences have been shown to verify it.
In the present paper, the interactions of puerarin with NO 2 NO , i
• and OH • radicals were investigated using the pulse radiolysis in order to understand the free radical scavenging activities of puerarin. 
Experimental

Reagents
Puerarin (purity, 98%) was purchased from Quli Bio-Med. Co. (Hainan, China). Sodium nitrate (NaNO 2 ) and 2-propanol were purchased from Shanghai Chemical Reagent Shop (Shanghai, China). N 2 and N 2 O (purity, 99.99%) were purchased from Shanghai Gas Shop (Shanghai, China). Triple distilled water was prepared in our laboratory.
Pulse radiolysis
Generation of free radials: The pulse radiolysis experiment was conducted using a linear accelerator providing a 10 MeV electron pulse with a duration of 8 ns at room temperature. The dose of the electron pulse was determined by a thiocyanate dosimeter containing a N 2 O-saturated 10 mmol/L KSCN solution, by taking ε = 7600 L· mol 2 (SCN) − i −1 ·cm −1 at 480 nm. In the present paper, the average dose/pulse was 20 Gy. The OH • radicals were generated from the pulsed N 2 Osaturated aqueous solution [8] . The radicals were generated from the pulsed N 2 NO i 2 O-saturated aqueous solution containing 50 mmol/L NaNO 2 [9] . The NO
• radicals were generated from the pulsed N 2 -saturated aqueous solution containing 50 mmol/L NaNO 2 and 1 mol/L 2-propanol [9] . 
Detection of transient absorption spectra: The reactions were monitored by a 500 W xenon lamp. The pulse electron beam and analytical light vertically passed the 20 mm quartz sample cell. Light signal of reactions in the solutions would enter a grating through reflection and was then transformed into a digital form, which was recorded in an accompanied computer.
Determination of rate constants: A series of definite concentrations of puerarin aqueous solutions (0.02-0.1 mmol/L) were injected into free radical generation systems. After pulsed, a group
